Nmnat2 attenuates Tau phosphorylation through activation of PP2A.
The activity of protein phosptase-2A (PP2A) is significantly decreased in the brains of Alzheimer's disease (AD) patients, but the upstream effectors for regulating PP2A activity are not fully understood. Nicotinamide mononucleotide adenylyltransferase 2 (Nmnat2) is a key enzyme involved in energy metabolism and its gene expression level is reduced in AD brain specimens. Whether Nmnat2 can activate PP2A deserves to be explored. Here, we first measured the level of Nmnat2, Tyr307-phosphorylation of PP2A, and tau phosphorylation in Tg2576 mice. We observed that the mRNA and protein levels of Nmnat2 were significantly decreased with a simultaneous elevation of p-Tyr307-PP2A and tau phosphorylation in Tg2576 mice. Further studies in HEK293 cells with stable expression of human tau441 (HEK293/tau) demonstrated that simultaneous inhibition of PP2A by okadaic acid abolished the Nmnat2-induced tau dephosphorylation. Moreover, we further demonstrated that overexpression of Nmnat2 could activate PP2A with attenuation of tau phosphorylation, whereas downregulation of Nmnat2 by shRNA inhibited PP2A with tau hyperphosphorylation at multiple AD-associated sites. Our data provide the first evidence that Nmnat2 affects tau phosphorylation by regulating PP2A activity, suggesting that Nmnat2 may serve as a potential target in arresting AD-like tau pathologies.